Introduction {#sec0005}
============

More than 16% of women on average suffer from symptoms of overactive bladder (OAB), and up to 27-46% of women of all ages \"at least sometimes\" experienced the symptoms of hyperactivity \[[@bib0005],[@bib0010]\]. In recent decades in most of the national populations the percentage of older people has increased. The prevalence of OAB increases significantly with age. The prevalence of overactive bladder symptoms among women over 65 years of age is 61% or more \[[@bib0015]\]. These symptoms adversely affect the quality of life associated with health \[[@bib0020],[@bib0025]\]. Obsessive and irritating symptoms, such as pollakiuria, imperative urges to urinate and urge urinary incontinence can lead to depression, reduced social mobility, and may be associated with significant financial costs \[[@bib0030], [@bib0035], [@bib0040]\].

Management of overactive bladder symptoms is currently being done mainly using the line of antimuscarinic drugs (AM). AM of the last generation, such as trospium, solifenacin, and darifenacin, are highly selective anticholinergic agents that do not affect cognitive status and are the drugs of choice for elderly patients \[[@bib0045],[@bib0050]\]. Among anticholinergic drugs most widely used in the present time, trospium has the least selectivity. Solifenacin has larger affinity to MЗ-cholinergic receptors of bladder than to muscarinic receptors of the second type, darifenacin is M~З~-selective. Selectivity of solifenacin and darifenacin in respect of M~З~-cholinergic receptors, low lipophilicity of trospium decreasing the probability of its penetration through hematoencephalic barrier make possible its use for elderly patients. Nevertheless, low penetrating capability of trospium through hematoencephalic barrier does not mean complete absence of influence on encephalic structures that possibly can adversely affect the state of frail elderly patients, persons with increased individual sensitivity to this preparation, elderly persons already having cognitive disorders or central nervous system diseases. Besides, in the most of studies of trospium effectiveness and safety there are data that for a small percentage of patients taking this medicine, side effects and symptoms of disorder of the function of central nervous system are still noted. They are: accommodation disorder, dizziness, mydriasis, anxiety, activation, tiredness, headache, drowsiness or sleeping disorder. From this point of view, the influence of long-term taking trospium on cognitive functions in elderly patients may, to our opinion, give additional information about trospium safety. Besides, in earlier studies we had paid attention to low adherence to trospium treatment of elderly women with urinary incontinence \[[@bib0075]\]. The reason may be absence of result, side effects, dosage regime and many other factors, but the influence of memory disorder on the adherence to trospium treatment of elderly women, to our opinion, also has been studied insufficiently.

Appearance of new advanced medicinal products, for example β3-receptor agonists, makes it possible to increase effectiveness of treatment in case of persistent symptoms preservation. Mirabegron is the first β3-adrenoreceptor agonist permitted for use in GMP, and in a series of studies it has recommended itself as a preparation with good safety profile. Certainly, the preparation is one of the most advanced alternative medicinal products. At present time its effectiveness as a monotherapy or in combination with AM for severe forms of idiopathic overactive bladder is being widely discussed. But its effectiveness and safety in treatment of neurogenic bladder has not been researched comprehensively. Besides, investigation of influence of the preparation in usual and increased doses on PQ interval, heat rate, and the level of arterial pressure in elderly patients is being continued.

It is known that the effectiveness of OAB therapy is directly related to observance of the regime of taking AM. Medication adherence is defined as taking a medication prescribed by a doctor at the prescribed dose, at the appropriate time and in the right way. According to the available data, adherence to treatment with AM is rather low and roughly corresponds to the patients' resistance to prostaglandins and antidiabetic agents \[[@bib0055]\]. Many factors can influence medication adherence in women with OAB. These include: the effectiveness of treatment / lack of expected outcome, treatment regimen, side effects, and duration of treatment \[[@bib0060]\]; patient awareness, polymorbidity \[[@bib0065]\]; patient's age, availability of insurance and other socio-economic factors \[[@bib0070]\]. In our earlier studies we also studied adherence to AM treatment and found that the percentage of patients with severe lower urinary tract symptoms (LUTS), minor and short-term side effects, or their absence, is high among all the stable patients. Stable patients were characterized by living in an urban district, living with a spouse, high individual annual income, as well as a high level of social functioning, role-emotional functioning and mental health \[[@bib0075], [@bib0080], [@bib0085], [@bib0090]\].

At the same time there is poor information in modern literature about the state of cognitive functions and their effect on adherence to AM treatment. It is known that elderly people have a high risk of disrupting cognitive processes that can lead to inaccurate and inconsistent performance of the doctor\'s appointments, even when the patient realizes the need for treatment and seeks to receive it. The theoretical basis for understanding the types of cognitive processes that are most important for successful performance of prescriptions is presented in prefrontal cortex theory \[[@bib0095]\]. According to this theory, there are two main types of cognitive processes which are associated with precise performance of prescriptions. These are executive function and working memory, and one that involves memory storage and retrieval \[[@bib0100]\]. Compliance with the drug regime is associated with the executive function, as it ensures the generation and execution of a specific action plan aimed to comply with the doctor's prescriptions. Compliance with the drug regime also correlates with the working memory as often the patient should keep the intention to take the medicine while performing other actions. And even in case of remembering about the need for taking medication, the patient is often forced to postpone this action until appropriate conditions arise. Besides dependence from the executive function and working memory, medication adherence can also be associated with the coding and storage of health information \[[@bib0105]\].

There is evidence in the literature, that cognitive function is an independent factor of medication adherence among elderly people with chronic diseases \[[@bib0110]\]. At the same time, it is known that cognitive functions are not violated when using AM of recent generations in elderly women with OAB \[[@bib0115]\]. Thus, the purpose of our study was to assess the relationship between the executive function and working memory, as well as the general state of memory with adherence to antimuscarinic therapy in elderly women with OAB.

Materials and methods {#sec0010}
=====================

The study was conducted in the Far Eastern Federal University and Vladivostok City Polyclinic No. 3 from 01. 12. 2015 to 01.06.2017. The sample size was calculated taking into account the confidence probability of 95% and the confidence interval of ± 5%. Cases with individual data were depersonalized by assigning random numbers obtained from the random number generator.

The sample size was determined based on the idea of sufficiency of confidence probability 95%, correct dispersion distribution and form, and probable loss of a part of population not more than 10-15% in the most part of similar studies carried out before \[[@bib0005],[@bib0015],[@bib0035],[@bib0055] et al\]. This made it possible to use statistic approach to the calculation of the volume of sampled population, and to calculate the total volume of population based on the formula: n=(Z δ/ e) ^2^, where Z is the value of Z-statistics in one-sided Z-test, at confidence level 95% equal to 1,96, δ -- standard deviation, and e- acceptable error of study. The total sample population was 388 people. Taking into account the probable loss of number in the process of study, in total 417 people were enrolled, uniformly distributed in three subgroups.

After 12 weeks of taking preparations, 364 patients (87.3%) were left in the sampling that made it possible to correctly carry out correlation analysis between the values of different cognitive and urodynamic parameters, as well as comparative analysis between the subgroups with acceptable certainty level. We used Wald test as a method of parameters limitation test. Using Wald statistics, we calculated non-shifted variance with Fisher asymptotic distribution. We could not detect any certain differences between the samples with complete and incomplete data set.

Women who independently applied for help in the urological department of the polyclinic and who were prescribed AM preparations: Trospium 15 mg / 2 times daily (Group A; n = 138), or Solifenacin 5 mg / day (Group B; n = 132), or Darifenacin 7.5 mg / day (Group C; n = 147) were involved in the study. The distribution into groups was random. In enrollment of the groups we used the method of adaptive stratified randomization implying provision of approximately equal number of patients in groups during all the procedure of randomization and after its completion. In the beginning of enrollment patients were distributed equally probable, using random number generator, into three groups. Then, before it is determined to which group another patient is classified, the enrollment and age composition of already created groups were assessed. If the enrollment of one of the groups exceeded the others, the probability to be included in this group decreased. To "blind" a member of the research group carrying out statistical analysis of obtained data sets, data files were impersonalized by assigning random numbers using tabular method, personal information was removed from them. The information, which preparation is taken by a patient in treatment of OAB, was not disclosed to patients.

Exclusion criteria: taking AM during the last 6 months before the study; taking other anticholinergic drugs, as well as glaucoma, urethral obstruction, acute microbial-inflammatory diseases, hyperthyroidism and decompensate arrhythmias.

Most of the women had a high index of comorbidity (3.93 (0.94)) and took other drugs for the supporting treatment of chronic diseases. Before the start of the treatment each of the patients received a container with an electronic cap opening recorder and was instructed how to use it for the next 12 weeks. Medication adherence was defined as the percentage of days when the patient took the drug at the prescribed dosage. In our study we proceeded from the assumption that although electronic control does not guarantee the correct dose of the drug, it allows to determine that the patient remembered about the need to take the prescribed drug.

We studied the marital status, the number of full years of study, and the financial well-being of the participants before starting the study. Financial well-being was defined as: 1 - not able to make ends meet, 2 - barely make ends meet, 3 - have enough money, 4 - have enough money to do whatever you want \[[@bib0105]\]. The data on the age and sex of patients, place of residence were taken from the Outpatient's card (Form 025у). The data on the education level (higher: university/secondary general/secondary professional) were provided by patients themselves. Also, we took from the Outpatient's card the data on Charlson Comorbidity Index, character of previous OAB treatment, medicinal drugs taken by the patient.

The state of the urodynamics of lower urinary tract was monitored by the overactive bladder questionnaire (OABq SF) and uroflowmetry at the beginning and end of the study. The OABq SF scales include the evaluation of Daytime urinary frequency, Nocturnal frequency / nocturia, Urgency, Urge urinary incontinence with scoring. During the uroflowmetry we assessed Average (urine) flow rate (Q~aver~, ml / sec), Maximum (urine) flow rate (Q~max~, ml / sec), post void residual (urine volume). The procedure of uroflowmetry was carried out according to standard scheme: patient with full bladder was offered to urinate on the uroflowmeter located in an isolated room of the urodynamic laboratory. Then the patient was placed on gynecological examination chair, and one-channel catheter (UROBAR, Helmbrechts, Germany), was inserted via urethra to bladder cavity, the bladder emptied and the released urine was measured. \[[@bib0120]\]. In addition, women were asked to keep the Bladder diary throughout the study, in which they noted Daytime urinary frequency, Nocturnal frequency / nocturia, Urgency, Urge urinary incontinence \[[@bib0125]\]. Under the severe symptoms of LUTS we understood the presence on average of 2 or more incontinence episodes per day and more than 16 points on the OABq SF scale \[[@bib0130]\].

All elderly women filled the geriatric depression scale (GDS) \[[@bib0135]\] and the subscale of the physical activity questionnaire \[[@bib0140]\] at the start and end of the study. GDS was evaluated as follows: 0 - 9 points - the norm, 10 -- 19 points -- moderate depression, and 20 - 30 points -- severe depression. We used the Mini-mental State Examination (MMSE) scale for a screening assessment of mental status \[[@bib0145]\].

Executive Function was studied using the Wisconsin Card Sorting Test (WCST), which makes it possible to evaluate the ability to abstract thinking and switching cognitive strategies when receiving feedback information (subscales Perseverative responses and Categories Completed) \[[@bib0150]\]. The Wechsler Memory Scale 3 (WMS III) allowed us to study the processes of storage and processing of information and the state of working memory (subscales Mental Control, Digit Span Backward, and Letter Number Sequencing). The total memory assessment was performed using WMS III (subscales Logic memory 1, 2 recall and Logic memory 2 recognition), as well as the California Verbal Learning Test - CVLT (subscales Short and Long Delay Cued Recall; Recognition measures) \[[@bib0105],[@bib0155], [@bib0160], [@bib0165]\].

It is commonly believed that working memory is a cognitive resource taking part in storage and operative processing of information. In scales created for assessment of working memory usually investigation of the volume of remembered information, or simultaneous investigation of the level of preservation and processing of information is used. Before the researchers classified these tasks as a simple or complex span. Information integrity is usually investigated using simple tasks, while use of complex tasks implies the possibility of use and realization of information. Scales WMS III, WCST, CVLT make it possible to investigate the elements of preservation and manipulating with information. We obtained composite assessment of «Working Memory and Executive Function» by averaging Z assessment for each participant using the key parameters of these scales.

Then we carried out composite assessments of the Executive Function and Working Memory, as well as total memory score, using these data. The procedure of calculation of the composite assessments was equivalent to assessment of units of weighted coefficients. In specific weighing of multidimensional structures, the stability of results for independent selections increases, that makes it possible to increase the adequacy of interpretation \[[@bib0165]\]. We also performed calculation of hierarchic regression with assessment of the strength of influence of predictor variables. For check of variations significance, at first the model not including the variations for a specific predictor was calculated, then- one including these. Then the models were compared using dispersion analysis ANOVA.

Results {#sec0015}
=======

In total 417 women aged 65 to 88 years with the established diagnosis: overactive bladder (ICD-9-CM: 596.51 or ICD-10-CM N32.81) participated in this study. The mean age was 74.8 years.

During the study 53 (12.8%) participants were discontinued for various reasons. Twenty-five patients refused to take medication because of dissatisfaction with the result (6.0%). Among them 14 patients (4.4%) refused to receive trospium, 9 (2.1%) patients refused to receive solifenacin, and two (0.5%) -- to receive darifenacin. Also, 19 participants (4,5%) refused because of intolerable side effects. Nine participants stopped taking medication due to reasons not related with the study: two (0.5%) died because of acute cardiac failure, two removed to a new place, two lost the control cap, and three refused from participation without any explanations. Of 19 participants who refused because of side effects, 12 (2.9%) people complained of strong headache, dizziness, nausea, 5 (1.2%) participants noted intolerable skin itching, two- diarrhea. Among the patients that refused from medication for this reason, 10 (2.4%) had received trospium, 6 (1.4%)- solifenacin, 3 (0.7%)- darifenacin.

In whole, 71 person complained of side effects, but 52 patients continued their participation in the study. 31 (7.4%) patients felt nauseous; 13(3.1%) felt dryness of the mouth; 11 (2.6%) noted headache, 9 (2.1%)- blurred vision, 3 (0.7%)- diarrhea, 2- disorientation in space (some of the patients felt several side symptoms simultaneously or successively). Among the patients who received trospium (n = 138) side effects were noted for 28 (6.7%), among the persons who received solifenacin- 17(4.1%), among those who received darifenacin- 7 (1.7%). The described side effects had short time frame and either disappeared spontaneously, or taking the medication was suspended for 1- 4 d.

We did not find significant differences before and after treatment (n = 417/364) in terms of age, education, financial well-being, Charlson comorbidity index, geriatric depression scale, activity subscale ([Table 1](#tbl0005){ref-type="table"}). The GDS scale score was 4.18 (1.25) prior to the study that corresponds to the norm; after the treatment the score did not change significantly: 2.93 (0.92), p \> 0.05.Table 1Demographic, socio-economic and medical characteristics of women with overactive bladder before and after of treatment (N = 417).Table 1Before of treatment (n = 417)After of treatment (n = 364)VariablesMeanSDRangeMeanSDRangeP valueAge, in years74.87.965-8873.68.165-88.386Education, in years13.14.88-1713.33.68-17.414Financial well-being2.890.721-42.850.681-4.475Charlson Comorbidity Index3.930.941-103.880.841-9.213Severe symptoms (EUI ≥ 2/day)2.710.720-5.31.540.510-2.8.037\*Depression (GDS)4.181.250-212.930.920-18.061Activity subscale (busyness)28.838.909-2728.018.129-27.287Medication adherence (% of days)------76.916.172.7-100[^1]

The average percentage of the number of days of taking medication in accordance with the prescription was 76.9 (6.2), and any significant differences between the persons who took different medications were not detected (p \> 0.05 in all compared cases). The percentage of days of receiving trospium was 73.1 (5.9), solifenacin- 76.3 (7.9), darifenacin- 80.1 (8.9). The level of adherence to medication during 85% and more of the time of observation was noted in 71.1% of women. Patients whose adherence was less than 85% of days of observation were uniformly distributed in the range 0- 84%.

[Table 2](#tbl0010){ref-type="table"} presents data on the changes in cognitive status and the status of lower urinary tract in women with OAB before and after a three-month AM therapy. There were no significant changes in the parameters characterizing Working Memory and Executive Function (p \> 0.05 in all cases). Parameters characterizing the evacuation function (Q~aver~, Q~max~) also did not change reliably (p \> 0.05, p \> 0.05, respectively). However, there was a significant improvement in the parameters characterizing the memory function of the bladder after the first month of treatment and till the end of therapy. [Fig. 2](#fig0010){ref-type="fig"} illustrates the changes in the number of urination, urgency and incontinence during the treatment. The number of Daytime urinary frequency and Nocturnal frequency / nocturia, as well as episodes of Urgency (urinary) incontinence, decreases significantly. According to Bladder diary, the values of Daytime urinary frequency (9.1 (1.7) / 5.1 (2.0), p \< 0.05), Nocturnal frequency (1.9 (0.6) / 0.4 (0.4), p \< 0.01), urgency (3.4 (0.8) / 1.2 (0.9), p \< 0.05), urgency (urinary) incontinence (1.6 (1.5) / 0.5 (0.5), p = 0.071) significantly decreased too. The data obtained using the OAB-SF questionnaire comply well with these results. The average value of Postvoid residual (urine volume) at the start of the study was 29, 7 ml, at the finish -- 37, 5 ml, the differences to be non significant (p ≥ 0.05).Table 2Descriptive statistics of the Working Memory, Executive Function, and functional status Lower Urinary Tract in women with overactive bladder before and after treatment antimuscarinic drugs (N = 417/364).Table 2Parameters of cognitive status (score points)Before of treatment M (SD)After of treatment M (SD)P valueMini-Mental State Examination26.6 (5.3)26.1 (4.1).171WMS III Mental Control5.6 (2.0)5.4 (1.7).293WMS III Digit Span Backward11.7 (0.9)10.5 (3.2).137WMS III Letter Number Sequencing13.8 (2.7)13.2 (3.5).368WMS III Logic memory 1 recall35.6 (7.7)36.4 (12.0).417WMS III Logic memory 2 recall22.3 (6.7)20.4 (11.5).197WMS III Logic memory 2 recognition23.4 (5.1)25.1 (4.5).242CVLT Short Delay Cued Recall12.7 (7.0)13.0 (5.3).375CVLT Long Delay Cued Recall11.7 (1.9)11.5 (2.3).216CVLT Recognition measures24.0 (2.3)23.9 (2.8).130WCST Perseverative responses27.3 (5.8)26.9 (6.9).345WCST Categories Completed25.2 (4.2)25.8 (5.1).153**Urinary storage symptoms (OABq SF, points) \[R1Q5\]**Frequency4.1 (1.3)1.0 (1.1)[\*](#tblfn0005){ref-type="table-fn"}.031Nocturia3.2 (1.5)0.6 (0.3) [\*](#tblfn0005){ref-type="table-fn"}.042Urgency4.4 (0.9)0.9 (0.5)[\*](#tblfn0005){ref-type="table-fn"}.019Urgency (urinary) incontinence3.7 (1.2)1.5 (0.7)[\*](#tblfn0005){ref-type="table-fn"}.036**Frequency volume (Bladder diary, episodes/day)**Daytime urinary frequency9.1 (1.7)5.1 (2.0)[\*](#tblfn0005){ref-type="table-fn"}.044Nocturnal frequency/nocturia1.9 (0.6)0.4 (0.4)[\*](#tblfn0005){ref-type="table-fn"}.009Urgency3.4 (0.8)1.2 (0.9)[\*](#tblfn0005){ref-type="table-fn"}.037Urgency (urinary) incontinence1.6 (1.5)0.5 (0.5).071**Urodynamic investigation (uroflowmetry)**Postvoid residual (urine volume), ml36.7 (15.3)31.5 (11.5).214Q~aver~- Average (urine) flow rate, ml/sec16.3 (3.7)18.6 (10.2).291Q~max~- Maximum (urine) flow rate, ml/sec19.4 (5.6)19.1 (7.6).692[^2][^3][^4]

We have analyzed part--whole correlations for the relationship between the composite scores for executive function--working memory and memory and the component parts ([Fig. 1](#fig0005){ref-type="fig"}). This method of analysis is recommended for use with smaller sample sizes for which a formal factor analysis might not be advisable \[[@bib0105]\]. Each of the estimates was strongly related (r = 0.65-0.88, p \< 0.05) to the composite scores. Thus, we confirmed high validity of the composite scores for the executive function and working memory (extensive function and working memory).Fig. 1The correlation (Part Whole) of Each Scale to the Executive Function and Working Memory and the Memory Composite Scores (N = 417).**Notes:** WMS III = Wechsler Memory Scale III; WMS III-1: Mental Control; WMS III-2: Digit Span Backward; WMS III-3: Letter Number Sequencing; WMS III-4: Logic memory 1 recall; WMS III-5: Logic memory 2 recall; WMS III-6: Logic memory 2 recognition.WCST = Wisconsin Card Sorting Test; WCST 1 - Perseverative responses, WCST 2 - Categories Completed.CVLT = California Verbal Learning Test; CVLT 1 - Short Delay Cued Recall; CVLT 2 - Long Delay Cued Recall; CVLT 3 - Recognition measures.Fig. 1Fig. 2Changes in score of symptoms overactive bladder in women, who took trospium 15 mg/day (n = 138), or Solifenacin 5 mg/day (n = 132), or Darifenacin 7.5 mg/day (n = 147).**Note.** The according to voiding of diary (total number n = 417).Fig. 2

Zero order correlations between separate parameters of the sample after completion of treatment are represented in [Table 3](#tbl0015){ref-type="table"}. A high level of medication adherence among patients was associated with age (r = -0.51, p \< 0.01), education level (r = 0.45, p \< 0.05), severity of lower urinary tract symptoms (r = 0.48, p \< 0.05), and the MMSE scale score (r = 0.29, p \< 0.05). The executive function and working memory composite, as well as the cued recall and recognition memory composite, also showed a strong level of interrelation with medication adherence / fulfilling doctor\'s prescriptions (r = 0.47, p \< 0.01 and r = 0.53, p \< 0.05). The association of other variables with adherence to treatment was not found.Table 3The correlation matrix of the variables that affect adherence to treatment by antimuscarinic drugs.Table 3VariablesDemographic and Socio-economical statusMedical StatusMental Health Psychic status Cognitive functionAdAgeEducASFWBCCISSGDSMMSEEFWMCRRM**Age**-.51[\*\*](#tblfn0015){ref-type="table-fn"}**Education**.45[\*](#tblfn0010){ref-type="table-fn"}.10**AS**.18-.43[\*\*](#tblfn0015){ref-type="table-fn"}-.12**FWB**.14-.29[\*](#tblfn0010){ref-type="table-fn"}.17.08**CCI**.09.51[\*\*](#tblfn0015){ref-type="table-fn"}.13-.23.14**Severe sym**.48[\*](#tblfn0010){ref-type="table-fn"}.43[\*](#tblfn0010){ref-type="table-fn"}.03.15.07.16**GDS**.17.20.18-.21.23[\*](#tblfn0010){ref-type="table-fn"}.34[\*](#tblfn0010){ref-type="table-fn"}.37[\*](#tblfn0010){ref-type="table-fn"}**MMSE**.29[\*](#tblfn0010){ref-type="table-fn"}-.15.28[\*](#tblfn0010){ref-type="table-fn"}.24.07-.14-.19-.18**EFWM**.47[\*\*](#tblfn0015){ref-type="table-fn"}-.14.49[\*\*](#tblfn0015){ref-type="table-fn"}.19.17-.11-.08-.21.45[\*\*](#tblfn0015){ref-type="table-fn"}**CRRM**.23[\*](#tblfn0010){ref-type="table-fn"}-.19.39[\*](#tblfn0010){ref-type="table-fn"}.140.15-.01.06-.16.61[\*\*](#tblfn0015){ref-type="table-fn"}.49[\*\*](#tblfn0015){ref-type="table-fn"}[^5][^6][^7]

In [Table 4](#tbl0020){ref-type="table"} the results of plotting of hierarchic and simultaneous regressions for the sampled population after completion of the course of treatment are represented. In accordance with the previously obtained results, we introduced the variables in the hierarchical regression in the following order: age, severity of symptoms, executive function and working memory composite score, education, mini-mental state exam score, cued recall and recognition memory composite, activity subscale, geriatric depression scale, financial well-being, Charlson comorbidity index. Analysis of the results allowed us to establish that such model parameters as age (increment R2 = .06), severe symptoms (R2 = .06), executive function and working memory composite (R2 = .08), education (R2 = .06), cued recall and recognition memory composite (R2 = .07) add a unique variance.Table 4Hierarchical and simultaneous regression predicting antimuscarinic adherence.Table 4Hierarchical regressionSimultaneous regressionVariables*R*^2^ Increments*F* ChangeDegree of FreedomStandardized β*t*Age.06[\*](#tblfn0020){ref-type="table-fn"}3.79430-.25[\*](#tblfn0020){ref-type="table-fn"}1.78SS.06[\*](#tblfn0020){ref-type="table-fn"}6.12420-.31[\*](#tblfn0020){ref-type="table-fn"}2.01EFWM.08[\*](#tblfn0020){ref-type="table-fn"}8.29410.39[\*](#tblfn0020){ref-type="table-fn"}2.14Education.06[\*](#tblfn0020){ref-type="table-fn"}5.33400.17.83MMSE.055.04390.19.53Memory sum.07[\*](#tblfn0020){ref-type="table-fn"}6.98380.11.90AS.010.86370.04.42GDS.011.67360-.091.03FWB.021.95350.01.13CCI.044.66340.15.97Total.46\*\*3.84340[^8][^9]

When simultaneous regression was performed (with simultaneous introduction of all variables), it was established that executive function and working memory composite (β = .39, p \< .05), severe symptoms of lower urinary tract (-.31, p \< .05), and age (-.25, p \< .05) are reliable predictor variables.

[Table 5](#tbl0025){ref-type="table"} represents the number and percentage of patients with high level of correlation between the number of days of taking medicinal drugs and the values of different parameters which we assessed in this study. As it is seen from the table, all the group turned out to be homogenous enough according to this criteria: in any case we did not find significant differences between the percentage of patients in subgroups А, В and C. High correlation between adherence and the age was noted in group A for 56% of patients, but in the general group this indicator was significantly high only for 35% of patients. In 79% of the patients of total the sample high level of correlation of adherence was found; with total score MMSE, in 77% - with executive function and working memory composite score, in 73% - with Charlson Comorbidity Index. Also, more than in 60% of patients a strong correlation of adherence and memory sum (73%), severe symptoms of urinary incontinence (64%) and depression level was also found. So, strong correlation of medication adherence and the parameters investigated in the first turn (EFWM, Memory sum) turned out to be characteristic for the most part of patients (73-77%), not depending on which exactly antimuscarinic drug they were taking during the treatment.Table 5Number and percentage of patients in each group with high level of correlation between medication adherence and social-demographic, cognitive, urodynamic parameters.Table 5VariablesGroup A (n = 138/115) N %Group B (n = 132/118) N %Group C (n = 147/131) N %Total (n = 417/364) N %Age56 (56.5)39 (33.0)\*35 (27.1)\*130 (35.7)SS71 (61.7)79 (66.9)84 (65.1)234 (64.3)EFWM88 (76.5)92 (77.9)102 (70.1)282 (77.5)Education59 (51.3)71 (60.2)66 (51.2)196 (53.8)MMSE101 (87.8)95 (80.5)93 (72.1)289 (79.4)Memory sum87 (75.6)89 (75.4)91 (70.5)267 (73.3)AS21 (18.2)18 (15.2)17 (13.2)56 (15.4)GDS68 (59.1)75 (63.5)77 (59.6)220 (60.4)FWB41 (35.6)63 (53.4)46 (35.6)150 (41.2)CCI79 (68.7)95 (80.5)93 (72.1)267 (73.3)[^10][^11][^12][^13][^14][^15][^16][^17][^18][^19]

Discussion {#sec0020}
==========

In planning this study we wanted to assess the interrelation between adherence to treatment with AM in elderly women and executive function and working memory, as well as the general state of memory, taking into account the influence of all other factors. During three months we performed observation of the state of urodynamics of patients who received trospium, solifenacin and darifenacin, after completion of the study we examined the parameters of cognitive status related to behavioral features in taking the decision on performance of the doctor's prescriptions.

At the first stage we found that the storage symptoms (according to OABq SF and voiding diary) significantly decreased, the voiding symptoms did not change (according to uroflowmetry). The state of cognitive functions remained stable, and the MMSE and GDS tests showed no symptoms of depression in most of the patients. Medication adherence was an average of 76.9% and did not differ in women taking different AM. Thus, functional state of the lower urinary tract and cognitive functions of patients after the treatment were fully consistent with the literature data and the results of our own earlier observations \[15, 16, and 23\].

At the second stage we studied the influence of executive function and working memory, as well as the general state of memory on medication adherence, taking into account all other factors. We found out that composite assessments of executive and working memory are valid and correlate with each of the individual variables that characterize these cognitive functions. Next, we performed zero order correlations, and found that medication adherence directly correlates with the severity of lower urinary tract symptoms (r = 0.48, p \< 0.05), executive function and working memory composite (r = 0.47, p \< 0.01), education level (r = 0.45, p \< 0.05), MMSE scale index (r = 0.29, p \< 0.05), as well as cued recall and recognition memory composite (r = 0.23, p \< 0.05). A negative correlation of medication adherence with age was also found (r = -0.51, p \< 0.01). After constructing the hierarchical and simultaneous regressions it was established that the predictor variables significantly influencing medication adherence of elderly women are executive function and working memory composite (β = .39, p \< .05), severe symptoms of lower urinary tract (-.31, p \< .05), and age (-.25, p \< .05). This result is well congruent with prefrontal cortex theory which describes the relation of the executive function and working memory with observation of prescriptions \[[@bib0095],[@bib0100]\]. The working and prospective memory supports temporal integration and makes it possible to realize the model of behaviour assuming high adherence to execution of doctor's prescriptions and treatment in whole (with understanding by the patient its significance and necessity, that is with optimal motivation). The data received also confirm already existing data that executive function affects the capacity for self-care \[[@bib0170]\]. At the same time, the total memory score in our study appeared to be not related with medication adherence. But in everyday life for the most part of patients, as a rule, it is not difficult to remember about the necessity of taking medications. Possibly, understanding of the information about their disease, about the ways of treatment and the significance of exact following the instructions is more significant for poorly educated patients. In our opinion, poor understanding of cause-and-effect relationship and absence of necessary motivation can have a significantly larger effect on behavioral features of such women. Such assumptions have been expressed in literature before, too \[[@bib0105]\].

In the process of study it was found that for the most part of patients (56-79%) strong correlation dependence was noted between medication adherence and such parameters as EFWM, Memory sum, CCI, UI and a series of others. This result, in particular, confirms the thesis that executive function and working memory without doubt affect the adherence to treatment with antimuscarinic drugs in elderly women, and their state shall be taken into account when making choice of AM.

We also did not find interrelation between the condition of mental status according to MMSE and medication adherence. But it had been shown before that the executive interview developed for assessment of executive function is more sensitive to cognitive changes related to executive function and working memory \[[@bib0175]\].

In our opinion, a significant effect of executive function and working memory on medication adherence in women with OAB can be attributed to the strengths of this study. Such a study was never conducted for patients of this profile. No less important, in our opinion, is the new information about the absence of a strong relationship between the total memory score and patient resistance. In addition, we have confirmed the significant importance of age and severity of symptoms for medication adherence in elderly women with OAB.

This study has some restrictions. We did not study the duration of the disease of the patients, the use of physiotherapeutic methods of treatment before the study and their effectiveness. We also did not study changes in the intensity of the factors that influence decision-making by patients during the observation. These questions require further evaluation.

Nevertheless, the findings can be used in daily practice by urologists, therapists, family doctors for assessment of the risks reducing the effectiveness of OAB treatment in older women due to low medication adherence. A preliminary assessment of executive function and working memory, along with other factors, may allow rationalizing the treatment algorithm, including special measures to control drug administration.

Conclusions {#sec0025}
===========

Adherence to AM in women with OAB is 76.9% on average and does not differ with the administration of standard dosages of trospium, solifenacin and darifenacin. The pathological symptoms of LUT significantly decrease after 4-8 weeks of AM treatment. The state of cognitive functions of the patients against the background of AM administration does not change.

The executive function and working memory affect the adherence of elderly women with OAB to doctor's prescriptions and, along with other factors of influence, such as the age and severity of lower urinary tract pathological symptoms, should be considered when developing the treatment algorithm.
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[^1]: **Note:** GDS: Geriatric Depression Scale; EUI: episodes of urinary incontinence.

[^2]: WMS III: Wechsler Memory Scale 3; CVLT: California Verbal Learning Test.

[^3]: WCST: Wisconsin Card Sorting Test; M: mean; SD: standard deviation.

[^4]: p \< .05.

[^5]: **Notes:** Ad -- adherence, Educ - educational level; AS - activity subscale (busyness); FWB - financial well-being; GDS - Geriatric Depression Scale; MMSE - Mini-Mental State Exam; CCI - Charlson Comorbidity Index; SS, Severe sym - severe symptoms (EUI ≥ 3/day); EFWM - executive function and working memory composite score; CRRM - cued recall and recognition memory composite.

[^6]: p \< .05.

[^7]: p \< .01.

[^8]: **Notes:** SS - severe symptoms (EUI ≥ 3/day); AS - activity subscale (busyness); EFWM - executive function and working memory composite score; MMSE - Mini-Mental State Exam; Memory sum - cued recall and recognition memory composite; AS - activity subscale (busyness); GDS - Geriatric Depression Scale; FWB - financial well-being; CCI - Charlson Comorbidity Index.

[^9]: p \< .05.

[^10]: Notes:

[^11]: SS - severe symptoms (EUI ≥ 2/day).

[^12]: AS - activity subscale.

[^13]: EFWM - executive function and working memory composite score.

[^14]: MMSE - Mini-Mental State Exam.

[^15]: Memory sum - cued recall and recognition memory composite.

[^16]: GDS - Geriatric Depression Scale.

[^17]: FWB - financial well-being.

[^18]: CCI - Charlson Comorbidity Index.

[^19]: Significance of differences\*p \< .05.
